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< t it SIS f > co*ffi (c ^ ^ y K 5 ? * - ' y Wfttf 3 — f >r > 7' L T $> S >! 

jjE^jan - 5 1 ese e y<r,rmziri± u t PWfcK** o saw s F a- £■ it *. T v ^ ; 

tSr#St-tl»if3l<Jlltiam«n-5nv^-T-jU 0 

&it*Ji i — 3oi->-m*> i -^witiea«a-7 o r— a 0 

mtmx'fo hzb^mmt-th m$M 1 — 3 « t vf*^ 1 o^jb £fB«<z> n-5n 7 ^- 

, jlK18x^r;^#JKSfffiifiSffiatf/Xfillil!&KTS v»*£l9WWfflSWS*rr* 
[Iit*ijf7] 

y f 9 -f ? # - #y$m 3 - -r f v ^ l r $> s «r t * ttst t -r & it *>s 6 et^ffij* 

SIMULA • 7;rnr<0iH^. 

[ft*3S10] 

ffiffl$ a T" 0 . 1 mlilTT-fc Sit Sr^fS t -T-g.lt*!! 6 — 9 £DV ^-f 1 ^<^JI 

c Brazil ] 

vlOOO-3 500, 3— x-f >?W-%&0. 3—2. 0//m s fBMffl^TfcZ>§&ffi 
W^«ffi5S$* i f-/^-X5g§-t-Hv4 50 — 80 0T*4i i: *Wafc^4M*a6 — 
1 0«^TtL^lo«Jl^|&ffiWffi)»j«fli6^A • 7tP7«i^:. 
[ff*II12] 

ft*H6— i icrA ^ix^i-zxrmzmM^i&mmmm^j^ ■ ? tarwiMiMi-^ 

6-3 0 <^-fbK3g££W U Mft^WTO . 0 5-3. 0%**S^T^S £ t 
C H*TI13 ] 
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mm^AxmK^ 0 yjtmmm-a.T .0.1 %jiiT<o y * t t ^ § 

[0001] 

ti.fcfi^Mftt^^-t^^yH'^'f (jar, r D lc j t#-r§ ) mmt 

MA'7tnv crm-^t , jctcjs d l c wm t ®.&tfmfr mwm<n mw&& % iz 

[0002] 

C O 2 fflBSfcov v^i, SSll*fiO«SSKi0i!«*ias £ t ^#=^11®^ 1 oti, 0 , Sift 

[0003] 

o 

[0004] 

t LT(±, MoDTWMoDTPtUi ^JS^E >J ^fyit^^'LAZ^ < CT)ffi9ttf 
[00 0 5] 
[0006] 

[#«fiK&ttl ] 

MA. ffi. H*h7-f^ny-¥^flft, 1 99 9^5^, p. 11— 12 

Mft. ffi (Kano e t a 1 . ) , «7— /PK ■ f^-f^'U^'— ■ (Wo r 

Id Tribology Congress) 2001. 9, Vienna, Proc 
eeding p. 342 

[0007] 
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[0008] 
[0009] 

*mim$>ii. ±tati®£3ij£-f« d Lcwp^ffl^^fiuwptjrajfMii^wffl^- 

TCBftT Wife ffl«Jg#tt £ ^"f - D L C tfft i: VrfWtn-5n7^- 
[00 10] 

[0011] 
[0012] 

m z ir<^ . £ *l ^ jjs mmmmtimmm. 6-30 $■ ffl^^is^-c 0 

[0013] 

^^mcoi&mmmm^^ ■ 7tn7a^i hi fcr^i 5 ?hjin-5 1 1 , 
r- a coiimm o— 7 ^wnwtd^iHrr & # a t ^a-^-c* -5 t . ±iB@sb° >- ji . 

mtif^ J IS G480 5CSU J2 k LXMM£iX&&i^7v£M%mzifc%~?Z> 
mmt¥lfr^f&&mfclzDLcmi$:3-TJ>'7'Lt:i>cDX'$>i9. ftMn-7AV-- 

T" 4 y^'itktZ. k trXt . *?m n- 701*1 J3ffl(± a— f-r > ? Zmt ^ k% < . WzMM 
mMco££k-t&ZktfX"%&<, —H, &EfcU6tTDLC*msfc=i— - f 4 y^L^Wtl 

[0014] 

££T\ iEDLCfflil i«3R^&±fcLT»jRS^fNAW<?5fc<!0'CS5 l 5, f3tH 
±?M£l&to&y4 -V * >- H flKS ( S P 3 t/57r>(H^(SP2 ) CDW 

Sr-^^rT&a-C : H (^STtA-? r X^-^>- ) , Rtf^fy (Ti ) ^U/fy 
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(Mo) SjfcOAIBc**— Wfc-frtfM e C&Wf t>tl$W , J&fflk.j&WXlt. JJED L 

rx*-^jfi ) fflSrMCffli- >* £ t j^"C# * . 

[0015] 

I§RaT, 0. l^mOTT^Sit^lKjO^ttcOffi^^MT'fcS, 0. 1/xm 

£t§;t * fcs SBWt^* v y 4 yfZBfcL. Bmtm.e>3Mfii±b ; t **&* . 

St, 3— f-f y^ZtUZD LCW^Hi, SH5S£*\ 7^nh"7*-Xg^ (lOg 
ft) THvlOOO-3 50 0, 3-f ^/K**0. 3 — 2. 0 ju m T h * <I t # 

§tHv4 5 0-8 0 0tHRC4 5-6 0tibS;t* ! fftL^„ 70 0 

MP a ?!K<7)SffiJ±T«lgi6^#tc*3 t^Tfe, M«WAttSr*H*T*# 5 «9-C*&TC* * . 

d l c ftmz £hi—TAy ymcD^mw £ &vm § #±1 bseis* 1 1 ^ti * t . hvio 

0 0*1, ¥S0. 3 ;u m5faHT'<4lSM U ltHv3 5 0 0, J?§2. O^mSrSx.^ 

fc««t«<4'5, ffi^aWi: UTOttSaW^BfaSa^JJE^i?.^**:, Hv4 5 
05fe»Tl±WHffFr«BLS<=Sr5il: H v 8 0 0 tJWSfiM'v 

[0016] 
[0017] 

;;t, jjEWtiiH6iifri:tTi4»t=i»ssti*t>wTii*<. im&v 

jffiyt?ftffl)j!c^»fii: Lxmn&mztii i><?)Tfotii$ , «a&p 0 i 

^ vmwmx* , ammt. 7Ks^»sMat^t>o**-^T'***\ ^#g^*«t 

7P ■ v^y*x) &Stt<tbfc¥j£ , Cl!3eLfcfc^)*fflv^4;i:3&«J:0#*U\ 

[00 18] 

■S-iESfcl/CW:, ftttWfcli, V (Mill l-^f^U3'7- 

, 1 — r-feV^ry rfv- N x^vy-Tnt^y^-yrf-?— s ^y-a-jfl^-f y 

t^jcs-ft^ -f y y^-y^- y y yr-y* y ^kst-ffclK y;^ 7 ^ > 

? f-/Hr^>- h ^£ ) „ ^'Jt-mf/P (flRfcT. h y /tf n-^TnA'y^r »J V 

ttisTlV^wrV 3-/K y7;K^y7iX;i,x-f^, ^ij7x-^x-f;kf 
[00 19] 

*%BJ«}^fiffl^ K fc it * . iKS^KfiXti-^^Sjfi £ mi h * v ^{4ii^ L 
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[0020] 

£ £ i: tfiffi L < , XOtftLKitO. 1 %J^T\ ££>«40. 0 5 %£JTTC#) § £ t ifi 
Wfc. ^-flSfiMSISS^^SM^KIS^ti, 0. 00 5%JilT, 

[002 1 ] 

Srti, iiTW-5^f«R*^JIkli, ASTM D2 54 9C&£S*i.4:Jfffifc3HISL, 
Tlffl^Stt^^SK^ (aromatics fraction) -^TASSftLT ^ 

o 

[0022] 

1 0 0 , €£fcft6tt*5£#2mm2 /s JJLkT&4£ fc L< , iWSL 

<tt3mm2/sJ2LhT*4. — ^(0Kj^JK(4, 2 0 mm2 /siaTT&fi i ttfil 
%L<. 1 0mm2 /sfilT, fi(C8mm! /s fcTFT&S Z. tfrMt U\ ffljfft&ftl 
CO 1 0 0°CtCi3ft-l.»W«^2mm2 /s5KBTft 4*^-^(4, +^W«I4^# ^tl 
^t:MS^S^tti { * S tftffi l< iSSA J 2 0mmVs 

fcfi£W¥* I ffifli'?& . 1 0 O'Ctzfctt-SDttS^'iiawllf * LV»igH(*ll3A-S.RS l 9 (cfc 

{4 . j&UJEEWtf) o T t ffiHTWC* 4 o 

[0023] 

[0024] 

±iasiffiiti^^;^*M)»JSiiis»imv"/x{4Sifls^TS yam&mmamh. Lx\t 

. K*iS[6 — 30. L<(4^*IA8 — 24. m*i L<(40MU 0 — 2 OcOfigi 
«X(4*S^M-fbJ<«K^*t--S ) IIWKiX^;l.. KJB»TS>"fE^H(, &VZ.tii><r)& 
aa^ft**tf«ifc3&^CS4. MfR®C^'6-3 0«tEH^i;&i4, l«8ffiiS3yfc&H- 

[00 2 5] 

f f7f>-;H, 'O^-fi^X. ^T^^V/wa. 

^ ^y^3y;H % ^y°3>ai/)um. ^rJ^/I^. J1~^ii/)Vm 
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[0026] 

(C{4, / l J-b l J> ; E/tl/-h, ^'J-t!Jyy^-b> Vfo^fy^y^ls—h. V)V 
y/l/y*7nAV-/PTSy, ^Vt-Sf-A-TSy. XfT'J/^iV, WJ/lrb7X 

fl/y^Sy, ^k-f^rsy, ^W/kTnfi/yyTSy, ^l/^/i-yx^y- 
;P7Sy, N-t KaJfyxf/i/^y^M s^/ijyf^lBlTSy-fl:^, ^fi 
£>flilS$iT5 Wfr^eoN, N-y'^y^yrA^y-N-r/t^fA ( xtmi^— 
;p) (1116-28) f^TSyr^ky^yKftift, ^^fliJlfij5£T$yft£ 

«itua9!E2~ 3 oco^y^w^ygt iwimm) y^is. y^vn^ fu^uv 

£>:ft.4 . SKSftffli: LTfct* N, N-y^V^yxf i/y-N-^Hikr 

[0027] 

4 /£ , i&mizm \ > * flit 4 ft s igffiBtxx^^^*iMm»fs«i]SLV'/x 

. 0 5 — 3. 0%X'hhZtifint.L<^ Kt~#F4 L < fi 0 . 1—2. 0%,#CffiL 
< (4 0 . 5 — 1 . 4 %T-£> 2> -I i: # ± V ^ UB^*** 5 0.05 %*}ST* £ b mWMM 
J&S**/Jv& < * "5 « < , 3 . 0 % * jS x. 2. fc HHI^'vwJfflfftt^JWEK^tt*^ t < S it 

[0 0 28] 

±fB*°y7'^-^n;N:?BIH $ Ft LT(±. ( 1 ) RV ( 2 ) 

[0029] 
Utl ] 




[0030] 
[<t2] 
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o 




N-^CH 2 CH 2 NHj-H 



n 



(2) 



o 



. isas-i y 7't- yxti i - ^fv i; -r v 7f ><nm,-&m* ? >y -ft* ^m^mmxumt 

TlV* -^i s .^M^rfi-^§^T#^ixSS J F±^^M* i 9 00 — 3500, M4L<{± 
1 0 0 0 — 2 0 0 0CD*ryrT-y#^#^:fX&, ±IB^±^^*^'9 0 OM^coM^i. 
i«* tt3Mfc&95 "3 a < , 3 500SiH^4»^t4ffljiiaaBttfc:*OS^fcft, liK^r 

■t h «M« 7 ••/ S^H>J£*fr £ ©*£^+#&;^^3&W&;fri£<c J: 9 , 5 0 p p m& 
T, i 9 Mi L<(S1 OppmiiTF, Wtffli t< J4 1 p pmjaT*"Clifc*LTa»4>ffl^ 

[003 1 ] 

VWc^:\ 0 0 — 2 0 OT:T'KJ£§*Tf#^:ft&*°y 7'^— ^3^y|g£r, y'xfl/yh 

5 y^o^K y r s y 1 «r 1 1 1 o f#& i t s <, 

[0032] 

-ST, ±M^)~?^r~)V^>\?MA 5 F<38H»te LTJi, ±15*5$ ( 1 ) XJi ( 2 ) T* 
[0033] 

^iry^-W^'ffiMi: ttf if till.. ^BP^y-r/l-i: LTte, tf^lgfc 

^B^ey^-^K *^l^f/k itJ^Sh'J^f;!'. Jf^B?^ y ^ISS/if- 
/I, *^ll'Jxf;k ^^K^yTnbVK Jt^Bt^rnb/K T^^Sh'J/Tnh^ 

, ^^sty/f/i, ^ ^ ia , * h y f+jvsmm mm tLtw^i. 

cDWMJt r B/N j ii, iffigO. l-3tS)0, #iL<ll 0. 

rnt^yl, ¥LBL S&BL S^SL «7nyl, xfyhl, #ry;HL ^;^y 

bl #yyyBt ^yfy/H, 5fuyi, H'Jf^yi, sywi, ny?-?* 
>w. ^>Sfyi, vMyyi, ^fT'jyB. ti/-f ys, y^Hf^y-BL x-r=j 
+r>Bt^)#9RI5: 1 — 3 o<^y#/i^'yBH\ ^-.x^Bt y^/i-BL hyyy-y>-BL 
bay y •/ MJSSstf3i»aKR2~ 3 O^y^/^ygSMVtitL^oiSjMii, Xfixx-r 

/Wfc^ftL Rii2-6wi J fyy^w k, tKo^y (^y) ^ymi^> 
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[0034] 

.0—12 %-Cfo h i i: #Jfi L v * . 0 . 1 %5feiST1i«#tt$i)*C^ L < & S £ fc 

[00 3 5] 

seta*. *wmm\^hmmm$m±. o> 

[0036] 



R 4 Q 



R 5 Q / 



V 3^ OR 



(3) 



7 — l 9 cor y -;^r;^;^ 



mx^mmm l < \±MffiftT}v*)VT y mm 

[0037] 

_hlBR 4 , R 5 , R 6 WR 7 i:LTJi„ Sfle«K:l±. ^^S. xf-A*. TubVkS 

s ^y^s. ^y;«. ^y°^-/um, ^9&-)vm, s~)vm, fy/«, 

y/l/g£^ ^T^x^pa. ^-^^x^*. -{3y;l/S, >vy-f ny;l/3£ 

^T-x/^gg, 7^y-x~/Lay ^yf-zl-i, ^^r-lr^;PS. \7f«/t/I, 

^-^t-.-;l^^ y^-)vm. x-fe—^a. ^yft^/i/i, FtHtx/i^ h>jft«;i/ 

b'Jn-tr-M, T-b^mm^S^T^^^S. y^o^y^/1^ y 
?u^i/)vm, y ;^^7f (?0y ^ am/l/i y<f^yy*n^yfvL^ Sy 
^f^y^u^yf^S. x^/py^n^y^/l^ TubVL-y^u^y^;!^ x^;p 
^f;l/y^n^yf^S, bWf/Py^n^yf/H, yxf/^y^n^yf/H, x 
^y^/py^u^y^/l^ rnewf^y^n^yf/l^i, 7nt°;l/xf^y? 
n^y^/i^S. ^-TnbVl^y^n^y^;^. 7ne^xf;Mf;l/y? u^y^;kg£ 

bVkSy^u^^y;^. xf-;k^f-;i/y^n^^y;ka 



. h yy<^;^y^u^y;l^S. 

yXf/ky^O^y/H, Xf;l/y7 ^)Vl/$ U^y/|/3S. TotVMf^y^OA, 

x-^/^^y^n^y;^. ^^y^n^T^*. y^f^y^u^T^/^. 
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b y^/k^u'vr^/L^ -J^}V^^u^y 0 i-}Vm, ^)VisX+)Vis?u*<?+ 
}Vm, TobV^^^^n^T^a. TubVl^xfvi^^n^T^/t^ y-7°nh° 

f f7^f/i/7x^t/S, ^yf;l/7x^;l/l, ^^:>;l/:7x~/W£. ^T^/t^x^/l- 

rt^/l^x^t/gS, y rjL7x fi/)Vy x.~)VM, ^yfy^7xx;H 



[0038] 

jft. >M yrt/l/yft'J >KWp\ y-sec - 7>;^^^-y >?- s e c 



it- n - ^ S^/l/i/f-^- »J y 



Sx— sec — ^v^rSy 



[0039] 
[0040] 
[004 1] 

i«sii:LTieawrttK*w«>*Bmr» &«^«*tS'L iwKKiyw. sasaaRi*i±3w» ffi 

[0042] 
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771^7 y^Kt LTii^-hU^^ (Na)^'JW(K)f, y±MKfc 
LTii^S^A (Ca) ^V^-i^A (Mg) ^WS-CS 4 . ftfkW&M 

o 

«tcStRT#^<, 3ML ^iSWKi, M*l£tO-5 0 0mgKOH/g. MSL< 
lil 50-400mgKOH/gt$i^ ^cD^JnMtiffl^^Ma^f, jttfO. 1 — 
1 0 

[0043] 

±IEBMfcB&jfc»Ji:LT{i, WBtfiffl^lMUSjyWfc LT«S^^ft£ffiRO<ft-£ 
ffifflT^ & . mUi, 4. 4' -^fl/yh'^ (2, 6-/-tert-7W7i 
y-/!-) , (3, e rt-W-4-tHnify7i- 

7oW- h^o^y— /i^i^tE&iM, 7x-;p-a-t7f;irsy, 

SsJnMti , ffl^ft^iS^-C . SI«? 0 . 0 1 - 5 % Tft S . 
[0044] 

1/-M'ii5 0 0 0-1 000000, ML.<IJ1 00000-800000^j;<, 

rK'J 4 -/-f^vymt^<ni^.W(MX:\±S 0 0 — 5 000, xfi/y- «-^i/7^ >-4± 
M^XJi^WTK^tlirJi 800 — 300000, if 4 L< (i 10000 — 20000 

* i fc Si?&*<9£*Sii. »i«»»f0 . 1 -4 0 . 0 ; 

[0045] 

mcDMiKftmUt LT(S, if%*fi* ! 9 0 0 — 3 5 0 0tD*ry -fr-ivm*^ 

t?i^ , J7'f-;Kyyyi/7Sy, ^u/t-^sy, 9 o o ^fano*' 

SEC ±IBa^±^JX(±ffiJ±S'Jt LT(±, S^/l^-r H, SE^WIs SIW^7^, 
MI12-2 0<7)^fbJ<St*£ 1 — 3ffl#WT-l» U >Kxx.r-/K f*ijylxxf;K 
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ft!i^)»j«iBi»j, ffito*iK^^j. m%ffi±mximf±m, mmm, &v 
mutmz-ox « o . 01—5%, ^s^gttS'j^ov ^t(±o. oo5—i%. iw^^'j 

t'O^TiiO. 0 0 0 5— 1 %cr>fmfr ^M'SMiRT^ & <, 
[0046] 

[S«J] 

[0047] 

±.iffzmmnz^ pvDxncvDmmizx-ox . mm^m^m^iz^h xo^z&wtf 

mm . 

[0 048] 
(MSMfel) 

L T 3£ 1 £5frt 8 n^ffiWA SrlS^Lfc. 
[0049] 
[*1 ] 
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[0050] 

( e« «mft ) 
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* ftte^ /I'iBJK : 8 0°C 
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